Accumulation of dodecyltriphenylphosphonium in mitochondria induces their swelling and ROS-dependent growth inhibition in yeast.
Hydrophobic cations with delocalized charge are used to deliver drugs to mitochondria. However, micromolar concentrations of such compounds could be toxic due to their excessive accumulation in mitochondria. We studied possible pathophysiological effects of one such cation, i.e. dodecyltriphenylphosphonium (C(12)-TPP), in the yeast Saccharomyces cerevisiae. First, we found that C(12)-TPP induces high-amplitude mitochondrial swelling. The swelling can be prevented by addition of protonophorous uncoupler FCCP or antioxidant alpha-tocopherol, but not other tested antioxidants (N-acetylcysteine and Trolox). Second, FCCP prevents ROS-sensitive fluorescent dye (dichlorofluorescein diacetate) staining of yeast treated with C(12)-TPP. We also showed that all tested antioxidants partially restore the growth inhibited by C(12)-TPP. The latter points that ROS rather than the mitochondria swelling limit the growth rate.